Procyrnea choique n. sp. is described from the lesser rhea, Rhea pennata d´Orbigny (Aves: Rheidae), from the Protected Natural Area Península Valdés, Chubut province, Argentina. The new species resembles P. ficheuri, P. murrayi, P. excisiformis, P. dollfusi, P. haliasturi, P. anterovulvata, P. graculae, P. brevicaudata, P. uncinipenis, P. javaensis, P. ameerae, P. ornata, P. aegotheles, P. spiralis, P. ruschii and P. aptera, mainly in the absence of lateral alae; but differs from its congeners by having a left spicule without barbs, the position of the vulva which is postequatorial, the absence of lateral ridges, absent median precloacal papilla, asymmetrical caudal alae, males more than 6 mm long, left spicule 1 mm long and spicule ratio 1:3. Our results extend the taxonomy of Procyrnea Chabaud, 1958 and comprise the first report of a habronematid from R. pennata. A key to species of Procyrnea is presented.
Introduction
Rhea pennata d'Orbigny (Aves: Rheidae), the lesser rhea (known locally as 'choique') is a large, flightless and endemic species which inhabits steppes and semi-deserts of Argentine Patagonia and southern Chile (Sales, 2006; Barri et al., 2009) . The lesser rhea is probably the dominant herbivore-omnivore component of the fauna of this region (Novaro et al., 2000) . The control of parasitic diseases is one of the main concerns in captive breeding of this bird, as they can be responsible for losses in productivity .
The identification and characterization of the nematode species affecting rheas is only possible by the examination of adult worms (Ederli & Oliveira, 2014) . Most of the studies regarding the parasitic fauna of R. pennata are from specimens farmed in captivity ; the information on wild populations is still scarce. To date, most of the nematodes reported in this bird species were identified from eggs in faeces: Deletrocephalus dimidiatus Diesing, 1851 (Deletrocephalidae), Trichostrongylus sp. (Trichostrongylidae), Heterakis-like (Heterakidae), Capillariinae gen. et sp., Strongylidae gen. et sp. and Spirurida fam. gen. et sp. Martínez-Díaz et al., 2013; Frixione et al., 2014) . The exception is the work of Ewing et al. (1995) , who found D. dimidiatus after dissection of a bird.
In this study we describe a new species of Procyrnea from the proventriculus of R. pennata using light and scanning electron microscopy, and present a key for identification of the species of the genus.
Materials and methods
Three specimens of lesser rhea were found dead and were collected, dissected and examined for helminths: two chicks, one about 3 months old from Estancia San Pablo, Península Valdés (42°42′52.08″S, 64°12′0.48″W) on February 2014 and another about 5 months old from the intersection of roads 2 and 42 (42°32′26.75″S; 64°47′ 24.34″W) from the Protected Natural Area Península Valdés on March 2014; and one adult male from Dique Ameghino (43°40′25.94″S; 66°29′24.24″W); all from Chubut province, Argentina.
Nematodes collected from the proventriculus were fixed in 10% formalin and preserved and stored in 70% ethanol. They were later cleared in lactoglycerol for examination under a light microscope (Leica DM2500; Leica, Wetzler, Germany); drawings were made with the aid of a drawing tube. Measurements (range, followed by mean in parentheses) are given in micrometres (μm), unless otherwise stated (SpL/TBL = left spicule length (SpL) as a proportion of total body length (TBL) in percentage). Photographs of mounted specimens were taken with a Leica DFC280 camera with the software connected to the microscope. Specimens intended for study by scanning electron microscopy (SEM) were dehydrated in ethanol, dried by the critical point technique, coated with gold and examined in a Jeol 6360 LV microscope (Jeol, Tokyo, Japan). The specimens were deposited in the Parasitological Collection (CNP-Par) of the Instituto The key to species was made by collecting all the original descriptions of the species of the genus Procyrnea and evaluating which ones are valid at present. We considered 60 valid species (including this new species). Only P. cameroni (Gupta & Kazim, 1978) was not included in the key because the original description could not be obtained.
Results
Procyrnea choique n. sp.
Description
The appearance under light microscopy and SEM is shown in figs 1 and 2, respectively. Body small with distinct transverse striations ( fig. 2e ). Lip region continuous with body contour, lacking constriction. Lateral alae absent. Labial region consisting of two lateral pseudolabia, and dorsal and ventral labia (figs 1d and 2a, e). Pseudolabia wider distally than at base, narrower in the mid-region; amphids located near base of pseudolabia (figs 1d and 2c). Lining of the internal border of the pseudolabia thickened on the extremities, forming curved points. Internal middle part of each pseudolabium with a tongue-shaped projection, inserted more posteriorly, bearing three small teeth on its free margin (figs 1d and 2b). Dorsal and ventral labia consisting each of two submedian, rounded lobes and a less salient median process, keel-like, flanked by two small, slit-like depressions. Each labium bearing two double cephalic papillae, submedian, plus a pair of small pores on its anterior border (figs 1d and 2b, c). Buccal capsule slightly compressed laterally on the top. Oesophagus divided into short anterior muscular part and long posterior glandular part. Muscular oesophagus 2.4-3.0% (2.7%) of TBL in male and 2.2-2.6% (2.4%) of TBL in female; glandular oesophagus 32-36% (34%) of TBL in male and 11.4-39.6% (24.3%) of TBL in female. Nerve ring located between deirids and excretory pore. Deirids approximately bifid ( fig. 2d ). Etymology. The specific epithet refers to the host common name, 'choique'; the aboriginal name in the Araucanian language. end of male and transverse striations of cuticle, apical view; (f) posterior end of male, details of asymmetrical caudal alae (arrows), precloacal and postcloacal papillae and spicules, latero-ventral view. Abbreviations: a, amphid; cp, cephalic papilla; ct, central teeth; d, deirid; l, labium; ls, left spicule; lt, lateral teeth; p, pseudolabium; rs, right spicule; sd, slit-like depressions; sp, small pore; tp, tongue-shaped projection; ts, transverse striations. The numeration (e.g. 1°) indicates the pairs of papillae of the male (double arrows).
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Remarks
The genus Procyrnea was proposed by Chabaud (1958) initially as a subgenus of Cyrnea and later raised to the generic rank by Chabaud (1975) . Chabaud (1958) proposed the name Procyrnea for those species having the lateral teeth inserted near the anterior border of the pseudolabia and the deirids located anteriorly to the nerve ring. Also, the specimens belonging to Procyrnea have cloacal papillae with the usual disposition of spirurid species, with four pairs of pedunculate preanal papillae, a single preanal papilla, two pairs of pedunculate postanal papillae and a terminal group composed of four pairs of sessile papillae and a pair of phasmids (Chabaud, 1958) . At present, 59 nominal species of Procyrnea have been described, all from avian hosts, most in Falconiformes and Strigiformes, and, to a much lesser degree, parasitizing Piciformes, Passeriformes, Tinamiformes and Rheiformes (e.g. Walton, 1927; Maplestone, 1932; Freitas & Lent, 1947; Ali, 1961; Mawson, 1968; Gupta & Kumar, 1980; Zhang, 1991; Pinto et al., 1996; Cheng & Ye, 2000; Zhang et al., 2004 Zhang et al., , 2009 Zhang et al., , 2011 Eduardo & Villa, 2011) .
Procyrnea choique n. sp. shares the lack of lateral alae with P. ficheuri (Seurat, 1916) , P. murrayi (Ortlepp, 1934), P. excisiformis (Yamaguti, 1935), P. ameerae (Ali, 1961) , P. ruschii (Freitas, 1967) , P. dollfusi Mawson, 1968 , P. aptera (Wang, 1976 , P. haliasturi (Gupta & Kumar, 1980) . However, it differs from P. ficheuri, P. murrayi, P. excisiformis and P. dollfusi by having the left spicule with a pointed tip, instead of a barbed tip (singlebarbed in P. murrayi and P. dollfusi, double-barbed in P. ficheuri and P. excisiformis), and by lacking the single preanal papilla. It differs from P. brevicaudata by the absence of lateral ridges on the left side of the body, from P. ameerae and P. ornata by having asymmetrical, instead of symmetrical, caudal alae and from P. haliasturi by having a postequatorial vulva. It also differs from P. aptera, P. ruschii and P. javaensis by having a shorter left spicule (&1 mm vs. ≥1.2 mm) and a SpL/TBL of about 9-12% vs. 15-18%.
Other species of Procyrnea whose original descriptions are not clear with respect to the presence of lateral alae are P. aegotheles Johnston & Mawson, 1941, P. spiralis Mawson, 1968 , P. anterovulvata Pinto, Vicente & Noronha, 1996, P. graculae Eduardo & Villa, 2011, P. uncinipenis (Molin, 1860) and P. waltoni (Freitas & Lent, 1947) . In any case, these species can be differentiated from P. choique n. sp. Procyrnea aegotheles is characterized by having ten precloacal papillae (six on the left, four on the right) and a SpL/TBL ratio of 28%, whereas P. graculae is characterized by having pre-and postcloacal papillae strongly unpaired, the lack of a gubernaculum, and a female with a markedly pre-equatorial vulva. This latter character is shared with P. anterovulvata. Procyrnea spiralis has much shorter spicules (left spicule 215-290 μm, right spicule 70-75 μm) and a SpL/TBL ratio of 4.5-5.3% versus 9.8-12.7% in P. choique n. sp. Procyrnea uncinipenis and P. waltoni have both been described from the greater rhea, Rhea americana, and have been confused with each other several times (Freitas & Lent, 1947; Chabaud, 1958) . Both species were described as having denticulated pseudolabia. Paired lateral alae are apparently absent in P. uncinipenis, although specimens assigned to P. waltoni were referred to as having a single, short cervical ala on the left side (Walton, 1927; Freitas & Lent, 1947) . Another remarkable difference between P. waltoni and the new species is the spicule ratio, which in P. waltoni is about 1:8. Other differences between P. uncinipenis and the new species, besides the denticulation on the pseudolabia, lie in the body size (male size is 8.25-9.85 mm in P. choique n. sp. vs. 17.75-21.77 mm in P. uncinipenis), spicule size (SpL = 0.97-1.05 mm in P. choique n. sp. vs. 3-3.7 mm in P. uncinipenis), spicular ratio (1:3-4 in P. choique n. sp. vs. 1:5 in P. uncinipenis) and in the presence of the single preanal papilla (absent in P. choique n. sp. vs. present in P. uncinipenis) (Freitas & Lent, 1947) .
Discussion
Our results extend the taxonomy of Procyrnea Chabaud, 1958 and comprise the first report of a habromatid nematode from R. pennata. Frixione et al. (2014) did not find eggs of this nematode in the faeces of adults/sub-adults and chicks from the same study area. This is possibly due to the fact that eggs of Procyrnea and related genera are hard to find by standard techniques of faecal examination. Besides, ratites are relatively disease-resistant birds after the third month of age (Ederli & Oliveira, 2014) . Habronematids are quite pathogenic in birds; being a possible cause of mortality in chicks. Despite parasitism being the major cause of the limited success in captive breeding of these birds, there are few studies concerning the parasites of rheas (Ederli & Oliveira, 2014) .
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